state that mice with the dilution gene d are heavier than litter mates with the intense gene. At first they, like Green (1931) , assumed that the difference in weight was due to the presence of a size gene or genes on the chromosome near the locus for dilution. In later experiments which utilised the closely linked gene for short ear se, they found that the marked decrease in body size of the se segregates could not be explained by linkage of Se with size genes. They and subsequent investigators postulated that the decrease in body size in short-eared mice is a pleiotropic effect of ce.
the same foundation stock were DD BB. He considered that this was consistent with expectation, so no test crosses or counter-selections were made to check the hypothesis of pleiotropic effects. Gruneberg (1952) is somewhat reluctant to accept Castle's hypothesis because alternative explanations are possible, such as, a size gene linked to d could be over-compensated by the contrary effect of se. In summarising, he states, "Nonetheless, taking all the pieces of evidence together, there seems little doubt that the size effects of b, d, se are pleiotropic effects of the genes themselves."
The evidence for the effect on body size of the dilution gene is given in all Castle's later papers, and in Gruneberg's, as the percentage increase in body size caused by the dilution mutation. It is shown that dilute males are 2 30 per cent. larger than intense ones, and that dilute females are 2 47 per cent. heavier than intense females.
The heterozygote is said to have no effect. It is interesting to examine the basis for these often-quoted percentages and for the table given in Gruneberg on page 407. If we utilise the given probable errors of the means to get standard errors of the differences, we find that in males the dilution gene increases body size by o67±o27 grams in one cross and o 66±o 55 grams in the other cross; therefore the 275 2 •3 per cent. increase in one cross is significant while the 2 I per cent. in the other is not. In the females the increases are 0 49±o 19 and s •49+o•5o, therefore both the i 86 and the 654 per cent. are significant. However, the large variation in the magnitude of these differences renders them suspect. In the next series of crosses the differences were smaller than those given above and were nonsignificant. In Green's crosses when the triple recessives dba were compared with DBA, there was no significant difference in the males but there was one in the females. When the dilution mutation was considered alone there was no significant difference in weight between the two classes of segregates.
In studying the segregation of weight in crosses involving mice with large, normal, or small body size, Butler (1952) , obtained some ancillary information on the effect of coat colour genes on body size.
This material was not published because it seems naïve to expect strong linkages between a major gene and genes for size, if these polygenes which bring about body size are as numerous as they appear. In view of the fact that the above mentioned hypothesis of the pleiotropic effects of d and b on body size is widely held and is in danger of being accepted at face value in modern reviews and texts, the pertinent data from these tests are given for the d mutant in the accompanying table. In none of the crosses was there a significant difference in body size between black and brown segregates, or between intense and dilute segregates, in spite of the fact that the segregates in one cross ranged in size from 14 to 36 grams. The table shows that in both F2 and backcross generations the dilute segregants were smaller instead of larger than the intense ones. En the first three crosses, the d gene came from the parent with large body size, which was MacArthur's large (L) strain with body size of 33 6 grams. In no case is the amount by which the mean weight of the intense segregates exceeds the mean weight of the dilute ones, statistically significant, but in all cases the difference is in the same direction and opposite to what would be expected from pleiotropy. While these results are contrary to those expected on the hypothesis that one pleiotropic effect of d is to increase body size, it can be argued that the expected pleiotropic effect is so small that segregation of other size genes could obscure it. To eliminate this criticism we genic background, there is no evidence for the suggested pleiotropic effect of d. In fact, while none of the differences are significant, they are all in the opposite direction to that expected. In the table, because of the small numbers involved, three generations are lumped together to give each set of data, but this lumping did not change the picture. When comparisons are made within each generation we find that of the i 8 differences found, in only two cases were the dilute segregates heavier than the intense ones, so it appears that while the differences between the two types of segregates are not significant in any single case, the very homogeneity of these differences points to the fact that the differences are real ones rather than chance ones. The segregation ratios for Dd are quite good in the case of the F2's and backcross but are not so consistent in the inbred line. It does not seem necessary at this time to justify this departure from the x ratio or its apparent association with sex.
The interpretation of these findings is that dilute does not ha e a pleiotropic effect on body size. If it did exhibit this pleiotropism it would be necessary to postulate in this case that linked with D there was a gene or genes which increase body size, and that the effect of these genes overrides the pleiotropic effect of d. The law of parsimony causes us to abandon this explanation, especially since the pleiotropic effects of d were not well substantiated in the first place. The two alternative explanations are either the weight differences between the two types of segregates are chance ones and no explanation is needed, or if we accept as a criteria of a small real difference the fact that the weight differentials are all in the same direction; then we have to postulate linkage. Such linkage must consist of size genes close enough to the D locus that after 57 generations of inbreeding they are still on the tract of heterogeneous origin (Fiher, 1949) . The length of this tract if of the enclosed type, would be between 45 and 5 centimorgans for the i6th and j7th generations of inbreeding. Further information on this point should accumulate in future generations of inbreeding when the decrease in the length of this tract will make body size genes, if they do occur in this region, homozygous. If the hypothesis of size genes linked to D is accepted, then the earlier work of Castle fits into the same scheme, except that in his case the linkage was in the opposite phase. The percentage increase in body size of the d segregates in his data is comparable with the percentage decreases in the present data.
Summing up, it seems advisable to abandon the hypothesis that the dilution gene has a pleiotropic effect on body size, and to substitute in its place the hypothesis that close to the d locus there are genes which affect body size.
